ABSTRACT
diabetes was a risk factor for postoperative infection (odds ratio=11.85, p=0.01). The odds of postoperative infection was 11.85 times higher in patients with complicated diabetes than with uncomplicated diabetes. Conclusion. In patients with complicated diabetes, careful patient selection, peri-operative precaution, and closer monitoring are recommended if surgery is necessary.
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Asians have a genetic predisposition for diabetes. Compared with western populations, Asians develop diabetes at younger ages, at lower levels of obesity, and at much higher rates given the same amount of weight gain. 1 Compared with Caucasian Americans, Asian Americans have a significantly higher risk for type-2 diabetes, with a 60% higher adjusted prevalence. 2 In Singapore, one out of 9 people aged 18 to 69 years has diabetes, accounting for 11.3% of the population. 3 In patients undergoing ankle fracture surgery, diabetes is associated with higher rates of morbidity (infection, mal-union, delayed and non-union, amputation, length of hospital stay) and mortality. 4, 5 Complication rates for such patients have been reported to be as high as 42 to 60%. [6] [7] [8] Infection may result in further morbidity, loss of function, and even mortality. This study compared the infection rates in Singaporean with and without complicated diabetes after ankle fracture surgery. It was hypothesised that more severe diabetes was associated with a higher risk of infection.
Materials and Methods
Medical records of 18 men and 27 women aged 38 to 84 (mean, 62) years with complicated (n=12) or uncomplicated (n=33) diabetes who underwent internal fixation for closed ankle fractures between January 2003 and March 2011 were reviewed. Complicated diabetes was defined as having end organ dysfunction, namely ischaemic heart disease, peripheral vascular disease, renal impairment, cerebral vascular accidents, retinopathy, or neuropathy.
The severity of diabetes was determined by the mode of treatment (diet alone [n=5], oral hypoglycaemic agents [n=32], and subcutaneous insulin administration [n=8]) and biochemical markers. The control of diabetes was categorised as good (n=19), fair (n=10), and poor (n=16), based on HbA1c level within 4 months before or after surgery. For patients with no recent HbA1c measured, the inpatient glucose-monitoring chart was used. Patients were followed up at weeks 2, 6, 12, and 24, with bone union as the end point.
Simple and multivariable logistic regression analyses were used to determine the risk factors. A p value of <0.05 was considered statistically significant.
results
The mean follow-up period was 9 (range, 4-12) months. 2 (6%) of 33 patients with uncomplicated diabetes and 6 (50%) of 12 patients with complicated diabetes developed superficial or deep infection. No patient died or underwent amputation secondary to infection.
In simple logistic regression analysis, type of diabetes control and complicated diabetes were risk factors for infection before adjusting for comorbidities. In multivariable logistic regression analysis after adjusting for co-morbidities, only complicated diabetes was a risk factor for postoperative infection (odds ratio=11.85, p=0.01, Table) . The odds of postoperative infection was 11.85 times higher in patients with complicated diabetes than with uncomplicated diabetes. Age, sex, operating time, adequacy of fixation, insulin dependence, and adequacy of control of diabetes had no significant impact on infection rate.
discussion
Patients with diabetes undergoing fracture fixation have been reported to have complication rates as high as 42 to 60%, 6-8 compared with 1% to 8% for the general population. 5, [9] [10] [11] [12] In our study, the overall infection rate of 18% was comparable to the 13.2% reported in one study, 12 whereas the infection rate of 6% in patients with uncomplicated diabetes was comparable to the 2.8% reported in non-diabetics 12 and 8% in diabetics. 13 This suggests that the risk 
